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SUMMARY AND CONCLUSIONS 

1. A gradient from extreme eutrophy in the upper bay to mesotrophy near 
the bay mouth exists in the Bay of Quinte. 

2. Loading of suspended solids from the major tributaries (especially the 
Trent River) and re-suspension of sediments due to wind action may 
affect Secchi disc, chlorophyll ^ and nutrient relationships in the 
upper bay. 

3. The concentration of phosphorus and nitrogen does not appear to have 
altered since the mid-sixties. N:P ratios (weight) have remained 
relatively constant since 1972. 

4. There have been no trends among relevant trophic indicators (primary 
production, Secchi disc, chlorophyll a^, total phosphorus, total nitrogen 
and total Kjeldahl nitrogen) since 1972 which would indicate a change in 
the trophic status of the bay. 

5. The shallow upper bay warms quickly in the summer and is well mixed by 
prevailing winds. Weak or unstable thermal stratification may occur 
during times of prolonged calm weather. 



6. The middle bay often experiences pronounced thermal stratification, 
generally during the period mid-May to mid-July. This appears to be 
related to internal seiche action in the lower bay which may force cold, 
oxygenated water from the lower bay into the middle bay. 

7. The lower bay which deepens to 55m near the bay mouth experiences persistent 
thermal stratification during the summer months but even at the deepest 
point the temperature gradient from surface to bottom is a gradual one. 
Bottom dissolved oxygen concentrations decrease steadily over the summer 
and may be reduced as low as 2 mg Z /1 by late summer. 

8. In 1975 a new sampling station was added in response to the construction 
of the Lennox generating plant. The effect of thermal effluents have 
yet to be realized. 
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INTRODUCTION 

The Bay of Quinte is in an advanced state of eutrophication. Water 
quality at present is such as to seriously impair recreational use of the 
Bay and to restrict its use as a source of water supply. The recreational 
and commercial fisheries which were once among the most productive in 
Ontario have declined drastically (Christie, unpublished, 1975). 

"Project Quinte" completed its fourth year in 1975, with partici- 
pation by the Ontario Ministry of the Environment, the Ontario Ministry 
of Natural Resources, the Department of the Environment (CCIW), Queen's 
University and the University of Guelph. This project is aimed at 
determining and understanding the response of the aquatic ecosystem to the 
phosphorus-removal program and at improving our understanding of the 
dynamics of aquatic systems. 

Reduction of phosphorus in detergents (to 5% by weight as P2O5) was 
implemented in January, 1973; municipalities were scheduled to have phos- 
phorus removal at sewage treatment plants by December 31, 1975. Belleville, 
Trenton and the Canadian Forces Base (Trenton) sewage treatment systems 
are presently removing phosphorus from sewage waters; however, the treatment 
at Trenton may not meet standards until 1977. Picton and Napanee expect 
to be removing phosphorus at waste treatment facilities by the spring of 
1976. Deseronto expects to be removing phosphorus at waste treatment 
facilities by late 1976. 

The purpose of this paper is to summarize the past four years of 
information on the limnology of the Bay of Quinte, to compare this with 
available historical data and to document the existing trophic status 
of the bay before phosphorus removal . 



DESCRIPTION QF THE STUDY AREA 

The Bay of Quinte is a Z-shaped body of water 225 km 2 in area, 
96 km long and less than 1.5 km wide over much of its length. It is located 
on the northeastern shore of Lake Ontario and almost completely separates 
Prince Edward County from the mainland (Figure 1). 

The upper bay consists of several connected basins, 4-8m deep in 
mid-channel. It extends north-eastward for 48 km from Trenton to Deseronto 
forming the top of the "Z". The middle bay (Long Reach) extends south- 
westerly for 13 km from Deseronto to Picton and is from 6-17m deep in mid- 
channel. The lower bay (Adolphus Reach), which forms the bottom of the Z, 
stretches north-easterly for about 20 km. The maximum depth increases 
from 17m to 55m towards the bay mouth. 

The Bay of Quinte is situated in Ordovician bedrock and Pleistocene 
glacial deposits. The watershed totals 18,200 km 2 at the bay mouth 
(Johnson and Owen, 1970). The major tributaries (Trent, Moira, Salmon 
and Napanee Rivers) originate in the Precambrian Shield to the north but 
traverse limestone and clays over much of their courses. They enter along 
the north shore of the upper bay. 

The greatest human development is along the north shore of the 
upper bay which includes the municipalities of Trenton, Belleville, Deseronto 
and Napanee. The town of Picton is the largest centre bordering the middle 
and lower bays. 

METHODS 

During the first three years of Project Quinte seven sampling 
stations were frequented on a weekly basis from May to mid-October; in 1975 
an eighth station (LE) was added to determine the possible effects of waste 
heat from the Lennox generating station. 

Operations carried out at each station included measurement of 
physical parameters, collection of chemical and biological samples and 
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the estimation of primary production. The sequence of operations was the 
same (with minor variations) at each sampling station and was repeated at 
approximately the same time of day from week to week and from season to 
season. 

Temperature profiles were determined using a Hydrographic telethermo- 
meter (model FT3) which was calibrated against a standard centigrade thermo- 
meter (0.5°C accuracy). At depths greater than 30 meters a Van Dorn sampler 
was used to bring water to the surface; the temperature was then recorded 
by placing the tel ethermometer probe into the Van Dorn. 

A Y.S.I, model 54 dissolved oxygen meter and self -stirring probe 
(calibrated against air saturated distilled water) were used to 
determine ambient oxygen concentrations throughout the euphotic 
zone and at approximately one meter above bottom. A Van Dorn sampler was 
employed to bring the water sample to the surface. On occasion, a Y.S.I, 
model 54 dissolved oxygen meter was used in conjunction with a submersible 
probe to record temperature and dissolved oxygen profiles. 

Water clarity was determined by means of a Secchi disc, a 20 cm 
diameter disc divided into alternating black and white quadrants. Chemical 
samples including total and dissolved reactive phosphorus, total Kjeldahl 
nitrogen, free ammonia, nitrate and nitrite nitrogen, conductivity, alkalinity, 
silica, iron, sodium and suspended solids and samples for chlorophyll 
analysis were collected by lowering a narrow mouthed 32 ounce bottle to 
twice the Secchi disc depth (the approximate location of the 1% incident 
light intensity). The bottle was lowered and raised at a constant rate so 
that it filled completely just as it ascended to the surface of the water. 
Samples for chemical analysis (all of the above except for alkalinity) were 
also collected at approximately one meter above bottom using a Van Dorn. 
Alkalinity determinations and chlorophyll filtrations were carried out at 
laboratory facilities provided by the Ministry of Natural Resources Glenora 
Fisheries Research Station. All remaining chemical analyses were performed 
at the Ministry of the Environment laboratory in Toronto. 

Primary production was estimated at each station using a shipboard 
modification of the light and dark bottle oxygen technique. Shipboard 
incubation of bottles was carried out under ambient light and constant 






temperature conditions. The incubation box contained six chambers which 

transmitted 100%, 67%, 45%, 20%, 10% and 3% of the ambient light 

respectively. Final results were expressed as grams carbon assimilated/m 2 /day. 

RESULTS AND DISCUSSION 

Trophic Status 

There was a definite gradient from extreme eutrophy in the upper 
bay to mesotrophy near the bay mouth. Johnson and Brinkhurst (1971) noted 
a similarity between the Bay of Quinte and Lake Erie on an east-west basis 
with respect to water chemistry and certain biota (algae, bottom fauna). 

The eutrophic status of the eight sampling stations in the bay is 
illustrated by Figure 2a which relates Secchi disc depth to chlorophyll a. 
Note that the stations are spaced along the lower portion of the curve, 
the result of low mean Secchi disc values and high mean chlorophyll a_ values. 
The further a station is displaced along the curve to the right the more 
advanced the state of eutrophication. Stations B and N, for instance, had 
mean chlorophyll a^ values approaching 30 yg/1 and mean Secchi disc values 
of 1.2m and 1.1m respectively. 

In 1968 the Trent River loaded approximately 3.5 times and 2.5 times 
the combined loadings of the Salmon, Moira and Napanee Rivers of nitrogen 
and phosphorus, respectively (Johnson and Owen, 1970). As a result, 
Station T might have been expected to be the most eutrophic station in the 
bay, but this was not the case. Station T had lower mean concentrations of 
total P and total N than either of the other upper stations (Table Al). 
Secondly, the mean chlorophyll a^ value at Station T was actually less than 
the expected value from the chlorophyll a^ - Secchi disc curve (Figure 2a). 

Figure 2c shows that the chlorophyll a^ to suspended solids ratio 
was low which suggests that particles other than algae made up a greater 
proportion of the suspended solids at this station. Therefore, the mean 
Secchi disc value probably took into account the effects of suspended particles 
other than algae and as a result the chlorophyll a_ - Secchi disc curve yields 
a higher predicted chlorophyll a than the measured value at Station T 
(Figure 2a). 



In addition, the mean chlorophyll a_ value predicted a smaller 
mean total P and mean total N than was actually recorded (Figures 2b and 2d) 
This phenomenon may be explained if it is assumed that a portion of the 
nutrients contained in the suspended particulate matter from the Trent 
River was unavailable to the algae at Station T. 

Stations B and N may also be affected by the Salmon and Napanee 
Rivers from high loading of suspended solids but the effect does not appear 
to be as well defined as that which occurred at Station T. 

It is reasonable to suggest that the re-suspension of sediments 
during windy weather would also affect water clarity and nutrient relation- 
ships in the shallow upper bay. 

Nitrogen-to-phosphorus ratios (weight) have remained relatively 
constant at all stations over the past four years. The four year mean 
N:P ratios ranged from 10.6 at Station B to 20.0 at Station C (Table Al). 

A bioassay carried out by M.O.E, staff in August, 1975 indicated 
that nitrogen was limiting in the upper bay (probably because of an excess 
of phosphorus) while phosphorus was limiting in the lower bay (Nicholls, 
pers. comm.). In support of these findings. Painter (unpublished data, 
1974) found that nitrogen fixation was greatest in the upper bay and 
decreased lakeward. 

Secchi Disc 

Station T is typical of the upper stations in that a slight decrease 
in the seasonal mean Secchi disc values from 1972 to 1975 is apparent 
(Figure 3); however, the trend may not be significant since the mean for 
any year falls within the standard deviation of the means for the other 
years. The lower stations show a similar trend as represented by Station C, 
but in this case the seasonal mean has remained constant for the last two 
years (Figure 3). 

In 1975 Secchi disc values ranged between 1.3m and 3.8m at the 
Lennox and Conway sampling stations. The earliest comparable water 
clarity data for the bay was determined in 1945 by Tucker (1948). He 
recorded a range in Secchi disc values between 3m and 6m near Indian point. 
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In 1964, McCombie (1966) recorded a Secchi disc range between 2.1m and 
3.1m near Prinyer Cove (Figure 1). 

Johnson and Owen (1970) have suggested that there was no definite 
evidence of an increase in algae at the bay mouth since 1945 when Tucker 
carried out his investigations, but residents, including the superintendent 
of the Belleville water filtration plant indicated that the algal blooms 
had become more intensive and prolonged. 

It appears that water quality with respect to Secchi disc depth 
in the Bay of Quinte has deteriorated in the past thirty years but has not 
degraded further since the early 1960 's. 

Chlorophyll a_ 

Mean chlorophyll a_ values have fluctuated since 1972; the magnitude 
being greater at the more productive upper stations (Figure 3). The 
highest mean and maximum chlorophyll a^ values were recorded at almost all 
stations in 1973, a seasonal maximum of 110 yg/1 was recorded at Station B 
in 1973 (Figure A2(b)). 

Mean chlorophyll a_ values were determined by Christie (1973) in 
1967 and 1968. He recorded mean values at Big Bay of 16.8 yg/1 and 16.6 yg/1 
and maximum values of 45.2 yg/1 and 51.2 yg/1 for 1967 and 1968, respectively. 
These values are comparable with the upper stations (T, B and N) through 
the period 1972 to 1975 and indicate no clear change in chlorophyll £ values 
since the mid-1960's. 

Total Phosphorus 

Total P concentrations at the upper stations exceeded those at the 
lower stations. Only minor seasonal fluctuations in mean total P have 
occurred at all stations since 1972 (Table Al). 

The seasonal mean for total P at Glenora in 1975 was 0.035 mg/1; 
the range was between 0.013 mg/1 and 0.044 mg/1. In 1964 McCombie (1966) 
determined a mean total P as POt-P of 0.06 mg/1 near Glenora which is 
equivalent to a total P concentration of 0.02 mg/1. This value falls 
within the deviation about the mean of the 1973 and 1975 results but is 
slightly outside this range for the 1972 and 1974 results. In 1968 
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Johnson and Owen (1970) recorded a mean total P of 0.039 mg/1 at Glenora. 

It would appear that there has not been a notable change in total P 
concentrations over the last decade. 

Total Kjeldahl -Nitrogen 

As with total P, mean T.K.N, values at the upper stations exceeded 
those at the lower stations and seasonal fluctuations in mean T.K.N, at 
all stations since 1972 have been minor (Table Al). 

In 1975 the T.K.N, seasonal mean was 0.45 mg/1 at Station Gl . In 
1964 McCombie (1966) recorded a mean T.K.N, of 0.46 mg/1 near Glenora 
which suggests that T.K.N, concentrations have not changed since the early 
1960's. 

Primary Production 

The first estimate of primary production in the bay was made in 
1972 as part of this project. During the Fourth Annual Project Quinte 
meeting it was concluded that the data are unlikely to indicate "real" 
production values, but instead form a basis for comparative interpretation. 

Primary production was greatest at the upper stations and became 
progressively less down the bay toward Lake Ontario. Although some of the 
lower stations have shown a slight decrease or levelling off of production 
over the four years there have been no clear year to year differences or 
trends with time (Figure 3). 

Oxygen, Temperature and Water Movement 

The shallow upper bay warms quickly in the early summer and is 
well mixed by prevailing winds. Weak or unstable thermal stratification 
may occur during times of prolonged calm weather (Figures 5a, b and c). 
Extinction of dissolved oxygen in bottom waters has been recorded near 
Belleville (McCombie, 1966). In contrast, surface waters throughout the 
bay are often supersaturated with oxygen by late morning due to accelerating 
primary production. 
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The middle bay (Long Reach) often experiences pronounced thermal 
stratification, generally during the period mid-May to mid-July (Figure 5d). 
Temperature and oxygen profiles taken during times of such thermal strati- 
fication suggest that there is often a cooling from below rather than a 
warming from above. Bottom oxygen concentrations fluctuate from week to 
week (Figure 6d); high oxygen levels generally being associated with colder 
hypolimnetic temperatures (an explanation of these events follows below). 

The lower bay (Adolphus Reach) which deepens to 55m near the bay 
mouth experiences persistent thermal stratification during the summer but 
even at the deepest point the temperature gradient from surface to bottom 
is a gradual one (Figures 5g and h). A steady lowering of bottom oxygen 
over the surrmer indicates that there is little or no vertical mixing of 
near bottom waters. Oxygen concentrations may be reduced as low as 
2 mg 2 /l by late summer (Figure 6g). 

Occasionally strong winds can cause a deepening of the thermocline as 
at Stations GL, C and LE on August 6, 1975 (compare Figure 4 with Figures 5f, 
g and h). As early as 1948, Tucker commented on the importance of wind 
and current action on thermal stratification in Adolphus Reach; "pulsating 
wind action caused intermittent stirring and probably account, in part, 
for the fact that thermal stratification was never marked. . .although currents 
of this region were not studied, they are undoubtedly present, and would, 
of course, also be influential in preventing the formation of a sharply 
defined thermocline" (Tucker, 1948). 

In an effort to gain some insight into explaining the unusual 
oxygen and temperature characteristics which had occurred in the hypolimnion 
of Long Reach, it was hypothesized that an internal seiche could be generated 
by strong north-west winds causing a "piling up" of epilimnetic water in 
Adolphus Reach. This in turn could force cold oxygenated water in the 
hypolimnion up the bay, over the shoal opposite Little Cove (near the 
mouth of Hay Bay) and into the Long Reach trench. Once in Long Reach, 
the horizontal movement of hypolimnetic water would be blocked by the 
shallow Napanee "plain" at one extreme and the shoal opposite Little Cove 
at the other extreme (Figure 10). A resultant oscillation of water in the 
hypolimnion would be set up as water rebounded back and forth within the 
trench. This phenomenon would be characterized by periodic and pronounced 
thermal stratification associated with physical and chemical conditions 
indicative of bottom waters nearer the open lake. 
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In support of this reasoning, seasonal isotherms at Station HB 
attest to the existence of a well defined thermocline from mid-May to 
mid-July of 1975. The well defined undulations of the thermocline appear 
to be the result of an interaction between prevailing winds and the 
periodic influx of cold bottom water {compare Figures 5d and 6d). Bottom 
sodium and conductivity values at Station HB were distinctly similar to 
those nearer the open lake at Station C {Figures 7 and 8). In addition, 
bottom water at Station HB occasionally experienced high oxygen and sodium 
values associated with lower temperatures (Figure 9). 

In 1964, McCombie had found evidence to suggest the occurrence of 
an internal seiche in Adolphus Reach; "thermograph records... in the vicinity 
of Glenora gave frequent indications of an internal wave or seiche... the 
period appears to be about 6 hours and the amplitude of temperature change 
up to 5-6°C. The calculated period for an internal seiche in the outer arm 
of the bay is of the order of 60 hours". (McCombie, 1967). 

To test the possibility that cold, oxygenated water could be 
entering Long Reach by a source other than Adolphus Reach (underground 
springs, etc) temperature and oxygen profiles were recorded around the shore 
including Picton harbour in 1974. No evidence was found to indicate that the 
volume of water necessary to cause such a pronounced change in the physical 
characteristics of the hypolimnion in Long Reach could have originated 
from anywhere but the direction of Lake Ontario. 

A survey of temperature and oxygen conditions in Long Reach and the 
mouth of Hay Bay was carried out on July 10, 12 and 14, 1974 (Figure 10). 
The data were plotted as isotherms and isopleths of dissolved oxygen with 
relative distance between stations as the x - axis and depth as the y - axis. 
The results clearly support the hypothesis of horizontal and vertical water 
movement in the hypolimnion of Long Reach. 

On July 10, 1974 a continuous and well defined thermocline existed 
between Station 1 and Station 19, a distance of 9.35 kilometers (Figure 11a). 
Two days later on July 12 the thermocline was noticeably elevated on the 
right and depressed on the left (Figure lib). On July 14 the thermocline 
had reversed its tilt, being lower on the right and higher on the left 
(Figure lie). 
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Water movement in the hypolimnion during the six day period is 
illustrated by following the position of the 10-12°C water mass. On 
July 10 it was isolated to the left (Figure 11a), while on July 12 it had 
moved the entire length of Long Reach up to the Napanee Plain on the far 
right (Figure lib); by July 14 it had begun to retreat to the left 
(Figure lie). 

Isopleths for the six day period support the interpretation of water 
movement as suggested by the isotherms. It would appear that the water mass 
exhibiting an oxygen concentration of <5 mg 2 /l on July 10 was completely 
displaced on July 12 by a water mass moving in from the left with a 
concentration of 5-7 mg O2/I (Figures 12a and b). On July 14 a water mass 
of <5 mg 2 /l reappeared on the right and the water mass of 5-7 mg 2 /l 
appears to have been displaced to the left (Figure 12c). 

The characteristic movement of water within Long Reach during the 
six day time interval is indicative of an internal seiche (Ruttner, 1953). 
It is suggested that the conditions which existed in Long Reach on July 
10, 12 and 14, 1974 were not isolated incidents but are probably synonymous 
of internal seiche action in the middle and lower bays during much of the 
ice-free period. Internal seiche action may facilitate the recovery of the 
Bay of Quinte following reduced phosphorus loading by acting to "flush out" 
nutrients from the hypolimnion of the middle and lower bays. 
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Figure 1: Bay of Quinte locations for chemical and biological sampling and primary productivity. 
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Figure 2: The relationships between Secchi disc and chlorophyll a.; chlorophyll a and 
total P; chlorophyll a and total N for the eight sampling stations in the 
Bay of Quinte, 1972-1975. Station LE is represented by 197 5 seasonal means 
in (a) , (b) , (c) and (d) . A curve fitted to 392 non-coloured Ontario lakes 
has been included in (a) for comparison. The chlorophyll a_: suspended solids 
(ss) ratios are 1975 means at all stations in (c) . All data are four year 
seasonal means except as mentioned above. 
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Seasonal mean values for relevant "trophic indicator parameters" foB 
Station T and Station C in the Bay of Quinte, 1972-1975. 
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Figure 4: Mean daily wind speed at Trenton, 1975. 
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Isotherms (°C) at Stations T, B, N, HB, P, GL, C, anl LE 
in the Bay of Quinte, 1975. 
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Figure 5 continued. 
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Figure 6: Near bottom oxygen concentrations at the eight^ 
sampling stations in the Bay of Quinte, 1975. 
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Near bottom sodium relationships at Stations N, HB and C in the 
Bay of Quinte, 1975. 
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Figure 8: Near bottom conductivity relationships at Stations N, HB and C in the 
Bay of Quinte, 1975. 
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Figure 9: Near bottom dissolved oxygen, sodium and temperature relationships at 
Station HB in the Bay of Quinte, 1975. 
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Figure 10: Dissolved oxygen 
and temperature stations in 
Long Reach (Bay of Quinte) 

for July 10, 12 and 14, 1974. 
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Figure 11: Isotherms (°C) in Long Reach, July 10, 12 and 14, I 
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Figure 12; Isopleths of dissolved oxygen (mg/1) . in Long Reach, July 10, 12 and 14, 1974, 



Table Al: Summary of selected "trophic indicator parameters" in the Bay of Quinte, 1972-75. x (seasonal mean) , 

SD (standard deviation) , Max (maximum) , Min (minimum) , N:P (Nitrogen to phosphorus ratio based on weight) . 



Secchi disc (m) 



Chloro a ( g/1) 



T.K.N, (mg/1) Total N 
(mg/1) 



Total P (mg/1) 



N:P 



Station Year 



SD Max Min x SD 



Max Min 



SD Max Min 



SD 



Max Min 



Mean 
(72-75) 



1972 1.3 0.3 1.8 0.8 13.1 9.7 38.0 

1973 1.2 0.4 2.0 0.8 24.5 21.3 90.0 

1974 1.1 0.4 2.0 0.6 16.1 9.8 36.5 

1975 0.9 0.3 1.8 0.6 26.8 14.9 47.0 



1.8 0.72 0.17 1.00 0.33 0.74 0.052 0.015 

4.3 0.78 0.26 1.30 0.38 0.80 0.066 0.027 

3.3 0.73 0.23 1.30 0.42 0.75 0.062 0.026 

5.8 0.86 0.23 1.30 0.48 0.87 0.068 0.022 



0.075 0.018 14.2 

0.130 0.022 12.2 12.7 

0.150 0.030 12.1 

0.100 0.022 12.8 



1972 1.4 0.4 2.1 0.9 15.7 14.5 60.0 

B 1973 1.2 0.4 2.1 0.8 37.6 30.3 110.0 

1974 1.1 0.5 2.2 0.6 23.9 16.9 66.0 

1975 1.0 0.4 2.0 0.6 34.5 17.7 64.0 



3.4 0.81 0.18 1.10 0.53 0.82 0.070 0.028 

6.0 0.90 0.34 1.60 0.44 1.00 0.090 0.041 

5.6 0.79 0.27 1.30 0.42 0.80 0.079 0.039 

5.0 0.86 0.24 1.30 0.40 0.87 0.089 0.034 



0.120 0.031 11.7 

0.160 0.031 11.1 10.6 

0.180 0.025 10.1 

0.140 0.023 9.8 



i 



1972 1.3 0.5 2.3 0.7 21.2 16.0 62.0 

1973 1.2 0.5 2.0 0.7 36.7 26.8 96.0 

1974 1.2 0.4 2.0 0.7 17.6 14.0 48.0 

1975 0.9 0.3 1.9 0.6 35.4 19.7 73.0 



2.4 0.88 0.24 1.50 0.57 0.89 0.075 0.025 

4.4 0.84 0.29 1.40 0.35 0.85 0.072 0.032 

3.0 0.78 0.28 1.30 0.43 0.79 0.067 0.033 

4.7 0.93 0.29 1.60 0.54 0.95 0.077 0.025 



0.110 0.033 11.9 

0.130 0.028 12.4 12.1 

0.150 0.029 11.8 

0.120 0.032 12.3 



1972 1.4 0.3 2.2 1.0 13.3 11.8 41.0 

1973 1.6 0.5 2.4 1.0 28.6 28.3 66.0 

1974 1.3 0.4 2.0 0.7 15.6 10.0 36.0 

1975 1.1 0.3 1.7 0.8 23.6 11.8 42.0 



3.9 0.82 0.26 1.50 0.49 0.83 0.063 0.022 

3.7 0.66 0.21 1.20 0.36 0.68 0.052 0.024 

5.8 0.63 0.20 1.10 0.42 0.66 0.050 0.024 
7.0 0.72 0.15 0.92 0.40 0.72 0.056 0.019 



0.110 0.029 13.2 

0.120 0.026 13.1 13.1 

0.110 0.027 13.2 

0.090 0.025 12.9 





Table Al: 


Continued 




































Station Year 


Secchi 


disc 


(m) 




Chloro a (Mg/1) 




T.K.N 


• (mg/1) 


[total N 
(mg/1) 

X 




Total 


P (mg/1) 




N 


:P 




X 


SD 


Max 


Min 


X 


SD 


Max 


Min 


X 


SD 


Max 


Min 


X 


SD 


Max 


Min 


X 


Mean 
(72-75) 






1972 


1.5 


0.5 


2.5 


1.0 


12.9 


7.9 


28.0 


2.2 


0.69 


0.21 


1.10 


0.22 


0.71 


0.049 


0.015 


0.074 


0.023 


14.5 






P 


1973 


1.7 


0.5 


2.8 


1.0 


20.8 


14.8 


54.0 


3.5 


0.61 


0.21 


1.10 


0.35 


0.63 


0.048 


0.016 


0.087 


0.025 


13.1 


13.4 




1974 


1.6 


0.4 


2.2 


1.0 


11.9 


7.9 


33.0 


2.8 


0.59 


0.28 


1.60 


0.34 


0.62 


0.047 


0.021 


0.099 


0.027 


13.2 






1975 


1.3 


0.3 


2.0 


0.9 


18.8 


8.8 


34.0 


5.8 


0.54 


0.09 


0.72 


0.40 


0.56 


0.045 


0.013 


0.065 


0.019 


12.4 








1972 


2.0 


0.3 


2.8 


1.3 


12.6 


6.3 


27.0 


3.2 


0.60 


0.12 


0.80 


0.42 


0.63 


0.038 


0.012 


0.063 


0.021 


16.6 




GL 


1973 


2.2 


0.5 


3.2 


1.5 


16.8 


27.0 


24.0 


4.2 


0.51 


0.21 


1.10 


0.25 


0.55 


0.034 


0.016 


0.077 


0.016 


16.2 


15.4 g 




1974 


1.8 


0.3 


2.3 


1.0 


10.8 


6.1 


27.8 


3.9 


0.49 


0.08 


0.68 


0.34 


0.50 


0.034 


0.010 


0.069 


0.021 


14.7 


1 




1975 


1.8 


0.4 


2.7 


0.9 


12.3 


4.7 


22.0 


6.2 


0.45 


0.07 


0.59 


0.33 


0.49 


0.035 


0.022 


0.044 


0.016 


14.0 








1972 


3.0 


0.6 


4.2 


1.9 


9.0 


7.9 


32.0 


<1.0 


0.46 


0.12 


0.71 


0.29 


0.49 


0.023 


0.016 


0.082 


0.006 


21.3 




C 


1973 


2.8 


0.3 


3.7 


2.2 


8.2 


6.8 


35.0 


3.1 


0.38 


0.11 


0.85 


0.27 


0.40 


0.021 


0.007 


0.052 


0.012 


19.0 


20.0 




1974 


2.5 


0.5 


3.5 


1.5 


5.9 


2.5 


13.0 


2.8 


0.36 


0.07 


0.52 


0.26 


0.49 


0.024 


0.013 


0.075 


0.014 


20.4 






1975 


2.5 


0.6 


3.5 


1.6 


6.8 


2.4 


12.0 


3.4 


0.36 


0.06 


0.53 


0.28 


0.40 


0.020 


0.003 


0.027 


0.016 


20.0 




LE 


1975 


2.7 


0.8 


3.8 


1.3 


6.6 


2.0 


12.0 


3.8 


0.35 


0.07 


0.55 


0.26 


0.39 


0.019 


0.003 


0.027 


0.013 


20.5 
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Figure A1 : Seasonal variations in Secchi disc visibility (m) 

at the eight sampling stations in the Bay of Quinte, 
1972-1975. 
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Figure Al (a) : Station T. 
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Figure Al (b): Station B. 
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Figure Al (c): Station N. 
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Figure Al (d): Station HB. 
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Figure Al (e): Station P, 
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Figure Al (f): Station GL. 
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Figure A1 (g): Stations C ( ) and LE (— ■)• Station LE is 

represented by 1975 results only. 
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Figure A2: Seasonal distribution of chlorophyll a_ (ng/1) in the 
euphotic zone at the eight sampling stations in the 
Bay of Quinte, 1972-1975. 
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Figure A2 (a): Station T euphotic zone. 
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Figure A2 (b): Station B euphotic zone 
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Figure A2 (c): Station N euphotic zone. 
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Figure A2 (d): Station HB euphotic zone. 
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Figure A2 (e) : Station P euphotic zone. 
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Figure A2 (f): Station GL euphotic zone. 
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Figure A2 (g): Stations C ( ) and LE ( 



) euphotic zone, 



Station LE is represented by 1975 results only. 
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Figure A3: Seasonal distribution of total P (mg/1) in the euphotic 
zone and at near bottom at the eight sampling stations 
in the Bay of Quinte, 1972-1975. 
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Figure A3 (a): Station T euphotic zone (e, ) and near bottom (b, ) 
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Figure A3 (b): Station B euphotic zone (e, ) and near bottom (b, 
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Figure A3 (c): Station N euphotic zone (e, ) and near bottom {b, - "). 
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Figure A3 (d): Station HB euphotic zone (e, ) and near bottom (b, ■)• 
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Figure A3 (e): Station P euphotic zone (e, ) and near bottom (b, ■— — ) 
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Figure A3 (f): Station GL euphotic zone (e, ) and near bottom (b, ■) 
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Figure A3 (g): Stations C and LE euphotic zone {e, ) and near bottom 

(b, ). Station LE is represented by 1975 results only. 
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Figure A4: Seasonal distribution of T.K.N, (mg/1 ) in the euphotic 

zone (e, ) and at 1 m above bottom (b, *) at 

the eight sampling stations in the Bay of Quinte, 
1972-1975. 
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Figure A4 (a): Station T euphotic zone (- — } and near bottom (.—.), 
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Figure A4 (b): Station B euphotic zone ( ) and near bottom (• ■) 
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Figure A4 (c): Station N euphotic zone ( ) and near bottom (• — ■ — ■) 
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Figure A4 (d): Station HB euphotic zone ( ) and near bottom ( ). 
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Figure A4 (e): Station P euphotic zone ( — — ) and near bottom ( ). 
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Figure A4 (f): Station GL euphotic zone and near bottom ( ) 
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Figure A4 (g): Stations C and LE euphotic zone { ) and near bottom ( ). 

Station LE is represented by 1975 results only. 
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